Scanning Electron Microscopy (SEM) is a powerful and efficient microscopy for the analysis of nanomaterials. Although this imaging technique is common and several standard methods exist for chemical analysis, questions remain about the optimal magnification and voltage to be used. The chemical molecules are relatively sensitive to the electron beam. HMDS is as often as possible utilized for surface treatment at the covering of the photosensitive material on the wafer, and trimethyl silanol is created, together with alkali, by hydrolysis of HMDS. This study specifically represents the best imaging condition to HMDS and reaction products of organosilicons. The greatest challenges of working with organosilicons molecules is imaging and characterizing features on such a small scale by SEM. The results support the conclusion that, contrary to what is usually recommended, it is best to determine the structure of organosilicons molecules without spectroscopy. It has been a convenient method for the emergence of the structure of HMDS and reaction products.
Introduction
Imaging of molecules is important for researchers. However, the scale of small-molecule chemistry has proven challenging. Especially organic compounds have recently detailed by spectroscopy and diffraction techniques. Developments in electron microscopy have opened the way for high-resolution images. The microscopy provides the ability to display many small materials, nanostructured structures, and chemical molecules, while not enough to illustrate molecular bonds.
Although, structures of organic molecules are displayed by developing microscopic techniques, the structure of many organic molecules has not been revealed. The examination of a molecule from its fragments depends on precisely manipulating these molecules. Structure characterization of organics is mainly based on microscopic techniques that are mainly established upon electron or X-rays. To obtain an imaging experiment there are some different technics such as optical microscopy (OM), transmission electron microscopy (TEM), X-ray microscopy (XRM), scanning Arzu Erol erol.arzu@yahoo.com 1 Molecular Biology and Genetic, Faculty of Science, Bulent Ecevit University, Zonguldak, Turkey electron microscopy (SEM), energy disperse X-ray spectroscopy (EDX) and atomic force microscopy (AFM). There is a wide scale on the earth, from the morphology to the atomic level. Each microscope can display only a limited number of fields [1] . The appropriate microscope should be selected for the best characterization. The imaging magnitudes of microscopes are different, as TEM, from approximate 1Å to 10 μm, STEM, from 1Å to 100 μm, AFM, from 1 nm to 1 mm, SEM from 1 nm to 1 mm, OM, from 100 nm to 1 cm. Scanning electron microscopy is an important technique for image acquisition in the field of science [2] . It is very important to decipher the structure of nano-sized and micro-dimensional materials to characterize the materials and to elucidate the formation formation and mechanism. Apart from that, imaging of organic molecules and biological specimens is a real challenge for researchers.
Smith and McHand have reviewed the applicability of ultra-violet spectroscopy to organosilicon compounds. The spectroscopy is mass, Raman and others. Alkyl substituted silanes siloxanes are not ultra violet absorption [3] . SEMs are mainly used to analyze morphology of materials on the samples. SEM observation scale is from microns down to nanometers. Decrease of beam damage and charging is an adverse issue for organics. A previous research has shown that microscopy coupled with spectrometry is very useful in identifying organic components [3] [4] [5] . These methods are unfortunately destructive to the sample and subsequent testing cannot be performed. [6] [7] [8] . Sonnenfeld et al. [9] analyzed atmospheric pressure dielectric barrier discharges with HMDSO admixed in a gas mixture of a noble gas and a molecular gas (O 2 or N 2 ). The reaction scheme is illustrated in Fig. 1 [9] .
HMDSO can be formed from minimum number of reaction products that are probably trimethylsilanol, hexamethyldisilane, pentamethyldisiloxane, heptamethyltrisiloxane, and octamethyltrisiloxane. The molecule structure is illustrated in Fig. 2 [10] .
HMDS as the silazanes are analogous to siloxanes, with -NH-replacing -O-and obtained in high yield and purity. As dependent on the molecular structure, in the Si-N backbone [Si(NH) 3 , Si(NH) 2 ] are realized the properties of the silazanes that are dependent on the molecular structure such as different functional groups (Si-H, Si-CH 3 , Si-CH=CH 2 ) and different degrees of branching [11, 12] . The silazanes called silylation, and react readily with an active The Si-O bond is simple in aspect of both arrangement and cleavage, the issue is important for manufactured science. Weak interactions and easy arrangement and cleavage of Si-O bonded compounds are used to construct supramolecular architectures. The chemistry of Si-O bond formation is interesting for hydrolytic cleavage. The Si-O Fig. 1 Scheme of the proposed HMDSO reactions chemistry [9] bond can also be composed from a weakly bonded Si-H or Si-Si bond [13] [14] [15] .
The residue or small chemical molecules morphology is still unclear due to a lack of high-throughput and highresolution surface characterization methods. We demonstrate that reveal the morphology of surface contaminants by SEM. This study introduces an early research about the ability to detect and characterize microscopic fixative residues of HMDS on biofilm surface by SEM. The results of this reaserch represent a new possibility to obtain more information from the commonly used organic molecules. The results obtained from the SEM have shown to be a useful tool in detecting HMDS residues. Software improvements may increase the abilities of currently available instruments with microscopy images.
Materials
Ti specimen was ground away under permanent watercooling by a polishing machine. According to Hannig et al. [16] , pre-treatment with NaOCl and disinfection with 70% ethanol was adopted. In each samples, considered for SEM analyzes were directly and gently washed with sterile water and fixed in 2.5% glutaraldehyde solution (2.5% glutaraldehyde, 1.5% formaldehyde, in phosphate) for 2 h at 4 • C. Then, the samples were washed 5 times in phosphate buffered saline (pH 7.4) and stored in the last buffer solution at 4 • C.
The samples were dehydrated in an ascending concentration of ethanol (from 50% to 100%) and then dried in hexamethyldisilazane (HMDS, [(CH 3 ) 3 Si] 2 NH, 98.5%, ABCR GmbH & Co. KG, Karlsruhe, Germany) solution for overnight. After drying, specimens were sputtered and coated by a thin layer of carbon. The specimens were examined by a scanning electron microscope XL 30 ESEM FEG operating at 5 kV under a magnification ranging from 2.000-to 200.000-fold to investigate the surface. Tilt angle, spot size, and scanning mode of the electron microscope were kept constant for all samples.
Results and Discussion

The Imaging of Surface Contaminant, HMDS
The ability of SEM imaging to identify surface residues and contaminants on a biofilm or other biological surface is rarely explored. One of the major challenges in resolving organic residues, which are the last fixation buffer, on biological surface is caused overlaid on top of the image, since both the contaminants and the biological surface are carbon-based materials. In Fig. 3 , HMDS, which is an Oral bacteria are seen on the back surface. The organic residue appears at a lighter concentration on the top surface. The residues prevented the surface from appearing. The contaminant could be HMDS and their analogous because the prepare SEM samples fixations buffer contains Si.
The Imaging of HMDS Hydrolysis to HMDSO
The water in biological surface was dried by evaporation of hexamethyldisilazane. HMDS has been shown in Fig. 4 . During observation of biological surface, HMDS and residues were measured on dental Titanium by SEM. Specimens showed spontaneous debonding during hydrolysis.
Previous studies had confirmed the same morphology reported for HMDS in this project. Results of this research Fig. 4 Closer view of the HMDS and related residues on the surface. The shapes of the molecules are seen to be different from each other are in agreement with data obtained by EDX surface analysis that showed the particle sizes in the range of 20-30 nm [17] . Former experiments did not show details of HMDS and HMDSO photographed with an electron microscope. For this reason, it will be a priority for future work. Looking at other studies, there is no visual information about HMDS and HMDSO, although there is a lot of chemical information about it [25] .
The Imaging of HMDSO Transforming into Siloxanes
Siloxane molecule is cyclic siloxanes (D 3 , D 4 , D 5 and D 6 ) and linear siloxanes (L 2 , L 3 , L 4 , L 5 , and L 6 ). Table 1 show that cyclic siloxanes are 2D and 3D conformer. In accordance with functional groups, there are four types of siloxanes. The first of them is the mono-functional units (M), the second is di-functional ones (D) which oligomers and polymers linear chains, or cyclic compounds, the third is tri-functional (T) and the last is tetra-functional (Q), which result in branched and spatially cross-linked molecules (elastomers) [18] . The characteristic of these principal structures are presented in Fig. 5 .
The environmental effects can change the conformation of Siloxanes. There are different effectors such as temperature, air and water contact. The Si-O siloxane chain can be rotated under a small force at a room or higher temperature. Siloxanes are in contact with air. the methyl groups which determine the hydrophobic properties, are compressed by the contact surface [20] . When contact is made with water, the dipole of siloxane skeleton is responsible for the interactions between the media. Because of siloxane (silicone), elastomer becomes more hydrophilic [21] . These properties explained the differences in adhesion properties between silicone elastomers.
Before Studies had proven that silicon does not have the ability to form stable double bonds. During the synthesis of siloxanes, chains that contain different numbers repeat units in the chain are formed. Siloxane reaction products are available as oligomers of different chain length and different molecular weight. A single kind of molecule does not form at the end of the reaction [22] . The mixture may also contain siloxanes in the cyclic structure. HMDS, the initiator molecule, is converted to Siloxanes. As it can be seen, regular geometric structures are different from HMDS molecules. It is possible that the foliar structures present linear form siloxanes molecule and the cyclic siloxanes molecule was shown in Fig. 6 . Looking closely SEM images at the formation of circular structures, it can be seen how the molecule shifts from linear (lamellar structure) to circular form. The HMDSO is monitored from the linear structure to the circular structure that was shown in Fig. 7 .
Previous studies have shown that siloxanes were prepared in several stages and were obtained by hydrolysis with excess water at a temperature ranges from 10 to 90 • C. For 7 SEM images of HMDSO, from the linear structure to the circular structure. The form could be the groups of molecules that pack together to make these structures example, continuous hydrolysis of dimethyldichlorosilane (Me 2 SiCl 2 ) provided a mixture of cyclic and linear hydroxyl terminated oligosiloxanes [23] .
After cracking and the use of H + or OH − catalyst, the polymerization process causes the cyclic siloxanes ring to be opened. It should be noted that the hydrolyzate in the cracking process was first converted to a mixture of cyclic monomers, especially octamethylcyclotetrasiloxane (D 4 ) and decamethylcyclopentasiloxane (D 5 ), followed by ring opening, show in Table 1 [24] . The chemical formula of all the circular structures, the obtained electron microscopic image was the groups of molecules that were shown in Fig. 8 .
It is possible to learn the measurements of the molecules detected by electron microscopy. To calculate the diameter and volume of the structure, which is estimated to be the group of molecule in the circular form, as is the Fig. 9 . The 
Polysiloxane
Synthesis of siloxane elastomers occurs by cross-linking linear siloxane polymers. The cross-linking process involves the conversion of linear polymers into spatial macromolecules, which is the result of the formation of crosslinks, i.e. bridges, between them. The poly addition of Si-H bonds to vinyl groups causes the formation of numerous hydrocarbon bridges linking polysiloxane chains. This was the type of cross-linking [20] that was shown in Fig. 10 .
These linear structures lead to the formation of structures with flaccid appearance at the same time. The siloxane chain has an unusually dynamic flexibility; in addition, it has a large number of conformation. A conformation can easily be changed. This flexibility facilitates turning by chemical bonds. The conformation may change slightly under stress, leading to the adaptation of the chain conformation to the ambient conditions [23] . Siloxanes conformation have minimum free energy of the surface, these properties probably create a thin, highly adherent layer on it (Fig. 11) .
The reaction beginning with the hydrolysis of the HMDS molecule at the beginning is summarized in the reaction table. The transformation of the reaction chain into the HMDSO molecule of the step-by-step HMDS molecule is followed by the formation of other Siloxanes structures from the HMDSO molecule. It is understood that the polymeric structure is a lamellar appearance, polysiloxanes, and circular structure form. In this work, the images obtained after the coincidence provided a visual display of a chemical reaction. Thus, it is once again demonstrated that electron microscopy displays structures with a high magnification power of approximately 100 nm in size. This study demonstrates that chemical molecules and reactions can be visualized in stages in Table 1 .
Conclusion
In this study, during the examination of the biological structure on the dental implants by electron microscopy, the residues observed on the surface were noted. When considering what this compound might be, it is understood that the electron microscope is the HMDS used in the sample preparation stages and its related properties. Otherwise there is no contaminant on the surface containing silicone.
As a result of close examination of the structures, the states of the HMDS molecule used to provide the fixation on the surface were changed when the hydrolysis was occurred. It has been understood that the molecule resulting from hydrolysis was the HMDSO molecule according to the information in the literature. Thus, imaging of HMDSO molecules was provided. There is not any similar information in the previous studies.
The HMDSO molecule resulted from hydrolysis of HMDs was observed in different photographs that had been converted to other siloxanes. The structures of the images were predicted from the chemical structure formulas, which belonged to the silicon structure. It is possible to calculate the number of Si-O bonds in these molecular groups. This study showed that the reactions of molecules entering the imaging boundaries of electron microscopy can be visualized at various stages. Thus, chemical changes can also be visualized by electron microscopy using simulation studies.
